RESULTS 65 Year 4 medical students completed the NEO PI-R personality test. The personalities of Year 4 medical students at NUS differed from their peers in all domains except for openness. NUS medical students generally had less neuroticism, and were more extroverted, agreeable and conscientious than their peers.
INTRODUCTION
Medicine at the Yong Loo Lin School of Medicine, National University of Singapore (NUS Medicine), is likely the most coveted tertiary education course in Singapore. Every year, more than 2,000 academically strong students, typically the cream of the graduating pre-university and polytechnic students, vie for 300-350 places in the programme.
In recent years, the admission selection process has been tweaked to not only select the brightest students but also students who possess desirable traits. These traits were outlined in a Straits Times article in 2010 by Singapore's then Minister of Education, Dr Ng Eng Hen, who said, "The interview panel assess attributes such as integrity, teamwork, willingness to contribute to society and communication skills -all of which are key traits of a good doctor." (1) To select the right students, aspiring students today participate in multiple interviews and roleplay situations during the application process to allow the assessors to tease out whether they possess the desired personality traits to become good doctors, beyond just being the brightest.
Work in psychology and behavioural science demonstrates that personality traits are influenced by genetic factors, likely become developed in childhood, and change with life or work experiences. (2) (3) (4) Personality traits are relatively stable by the time students enter medical school, and undergraduate education serves as a refinery to mould our medical students into better doctors. The medical school, for its part, has created ample opportunities for students to learn compassion and communication skills by incorporating ethics, patient safety and community work into the curriculum, promoting a conducive environment for character moulding.
(5) However, media reports of unethical practice, (6) such as outrageous overcharging, (7) and negligence continue to dog the medical profession. (8) We therefore decided to test the personality of Year 4 medical students at NUS Medicine to observe if they possessed desirable personality traits at a time when they were a year away from becoming doctors.
METHODS
With institutional review board approval, the Revised NEO (Neuroticism-Extraversion-Openness) Personality Inventory (9) (NEO PI-R) was administered to 65 consenting Year 4 medical students of a five-year undergraduate medical education course at NUS Medicine between October 2013 and December 2014. These students were recruited as part of a medical education study comparing different feedback techniques in the learning of a clinical procedure, which determined the sample size. Recruitment was by announcement before a class lecture by an investigator who was not involved in the students' teaching. Informed consent was obtained prior to the study.
The English version of the NEO PI-R Form S (self-reported) test for adults was used in this study. The test can be completed How the personalities of medical students at the National University of Singapore differ from those of the local non-medical undergraduate population: a cross-sectional study INTRODUCTION Integrity and willingness to contribute to society are desired traits of medical students beyond academic excellence. We investigated the personality traits of medical students at the National University of Singapore (NUS), who were about to become doctors. Personality traits were compared with a peer population of local university students.
This study was conducted between October 2013 and December 2014. Year 4 medical students were administered the Revised NEO (Neuroticism-Extraversion-Openness) Personality Inventory (NEO PI-R), a 240-item Likert scale personality test. Test data was analysed by an institutional psychologist and compared to a separate sample of 377 non-medical students who were peers at the same university taking psychology as a module. Data was collated and analysed.
in approximately 30 minutes and consists of 240 Likert scale questions. This is an established and validated test of the five major personality traits, collectively known as the Big Five traits. The NEO PI-R has an internal consistency of 0.860-0.957 and a retest reliability of 0.860-0.917. (9) An institutional psychologist analysed the data and scored the personality domains and facets within each domain. To establish context, the personality data of the medical students was compared against that of a cohort of 377 non-medical students at NUS. As a previous study (10) showed significantly higher personality trait scores for agreeableness, extroversion, openness and conscientiousness in medical students compared to those from the faculties of science, technology, engineering and mathematics, we anticipated similar findings in the population of NUS medical students when compared to a local non-medical cohort.
Data from NUS non-medical students was collected in 2008-2009 by the NUS Department of Psychology from students who attended a module in psychology. These students came from a variety of faculties: 60% were from the Faculty of Arts and Social Sciences; 25% were from the Faculty of Science; and the remaining 15% were from the Faculty of Engineering, Faculty of Law and School of Business.
The results of the personality tests were relayed to all participating students via email after being scored by the institutional psychologist. Statistical analysis was performed using normalised t-test for age and each of the five personality traits, and chi-square test for gender between the groups using IBM SPSS Statistics version 22 (IBM Corp, Armonk, NY, USA). Analysis of covariance (ANCOVA) was utilised to statistically control for differences in age and gender between the groups.
RESULTS
Out of a total of 86 medical students posted to the National University Hospital's Anaesthesia Department, 70 medical students assigned to the department during the study period volunteered to take part in the research study. The Year 4 cohort comprised 467 students. Among these, 65 Year 4 medical students completed the NEO PI-R personality test. There were no significant differences in the ages of the non-medical students and medical students at NUS, which were 21.5 years and 22.1 years, respectively. There were, however, more women in the non-medical group (60.4%) than in the medical group (46.2%; p = 0.039).
The medical students differed from their non-medical peers on four of the five domains except for openness ( Table I) . The medical students were statistically more agreeable and had more conscientiousness than their non-medical peers. The medical students were also less neurotic and more extroverted than their non-medical peers.
When gender was accounted for using ANCOVA analysis (due to the higher proportion of females in the non-medical group), the significant results in Table I remained 
DISCUSSION
The NEO PI-R is a measure of five personality characteristics or domains that differentiate one person from another and influence why we behave the way we do. These five domains are known as the Big Five personality traits and were originally derived in the 1970s by two independent research teams at the National Institutes of Health, United States, and a collaboration between the University of Michigan and the University of Oregon, United States. (9) These teams determined that most human personality traits can be boiled down to five broad dimensions of personality regardless of language or culture: neuroticism, extroversion, openness, agreeableness and conscientiousness. The Big Five is the most widely accepted and used model for personality in scientific research, and is favoured by social scientists over lay personality tests, such as the Myers-Briggs Type Indicator, for its greater accuracy. (11) NUS medical students were more conscientious and agreeable compared to their local non-medical peers. These traits are favourable for becoming a good doctor, as conscientiousness describes impulse control that facilitates thinking before acting, following norms and rules, and planning, organising and prioritising tasks. This helps doctors to avoid trouble and achieve high levels of success through purposeful planning and persistence. This is borne out in the medical literature, where adherence to best practices improves outcomes and enhances patient safety. (12) In addition, thinking before acting on impulse is perceived as intelligence and reliability, key traits that reassure patients and next of kin that their doctor knows what he or she is doing. Furthermore, higher conscientiousness is predictive of success during the preclinical years of medical school (13) and becomes more valuable as medical education progresses to the clinical years. (14) Agreeableness is another important trait to possess, as it determines a medical student's ability to establish good rapport with patients and colleagues. (15, 16) In one crosssectional study of medical students, agreeable individuals were shown to be more empathetic than non-agreeable individuals. (17) Medical students were also more extroverted compared to their non-medical peers. It is known that both extroverts and introverts make good doctors. However, considerable research has gone into matching personalities to the choice of medical specialty. The results showed, for example, that students selecting internal medicine had the highest agreeableness score than students from all other specialties. (18) Interestingly, medical students were less neurotic compared to their non-medical peers. Neuroticism refers to the tendency to experience negative feelings, manifesting in anxiety, anger or depression. This is particularly important in specialties dealing with extremely sick patients, where the futility of treatment and death are more common. It has been shown that neuroticism has a strong negative association with the psychological health of medical students. (19) Our results of lower neuroticism, in effect, could indicate that medical students are emotionally mature and resilient to psychological distress during medical school. They may be better able to deal with work burnout and job strain, have higher job satisfaction, (11) and thus be less prone to commit unethical practices such as those detailed in the media.
For their medical school admission procedure, the medical students who participated in this study wrote a general essay and underwent two face-to-face interviews. While university admission to most courses other than medicine is based primarily on students' academic grades, medical school admissions, both locally and internationally, are progressively departing from selection based purely on cognitive abilities. Using personality testing in medical school admission may allow us to select more suitable candidates, from a social point of view, who are less neurotic, and more conscientious and agreeable.
The NEO PI-R is only one of many tests and has not been specifically used for medical student selection. Other tests, such as the Personal Qualities Assessment (PQA), have been shown to be useful in the medical school selection process, as they report on the empathy and motivation of students, which may be related to success during medical school. (20) The PQA can be employed in an Asian setting, as recently demonstrated by its use in Japan. (21) However, the PQA is designed for healthcare professionals and so may not be suitably extrapolated to nonmedical students. (22) An example of other tests that can be considered are the Situational Judgement Tests, which were added to the admission procedure in a European medical school to not only find candidates who were good at the natural sciences, but also to assess their aptitude for handling theoretical social constructs in complex situations. (23) However, the use of personality tests has also been questioned due to the lack of strong long-term outcome data and the fear that personality tests are susceptible to faking or coaching. (24) It is tempting to postulate that our medical school selection process resulted in students with these appropriate personality traits being chosen, who are then moulded by a curriculum that emphasises development of communication skills and ethical conduct. A potential limitation of this line of deliberation is that possession of these desirable personality qualities inherently results in more impressive academic and extracurricular records, thus suggesting that a self-selection process could be at work. Also, as baseline personality testing was not available for participating students at the start of their university education, we were only able to examine a cross-sectional view of their personalities. Despite these drawbacks, our study suggested that the selection process for NUS medical students had adequately withstood four years of medical school, with good personality traits retained at Year 4.
Another possible limitation of this study was that the surveyed populations might not be representative, as has been highlighted by Grimes and Schulz. (25) While the 65 medical students in our study represented only 14% of the Year 4 cohort, it constituted 75.6% of the total of 86 students who were assigned to the hospital's Anaesthesia Department during the study period. We therefore believe that any selection bias to have been small and the study population to be representative of their cohort. Similarly, for the non-medical students, it is unclear if students who chose to do a psychology module had different personalities from other students in their respective faculties. However, as these students came from five large faculties that represented 69% of the entire undergraduate student population at the university in 2015, (26) we believe that they were representative of all non-medical students as well.
Correctly selected medical students may still show poor attitudes or communication after graduation. Therefore, while there may be advantages to including personality testing as part of the medical school selection process, it may also be worthwhile to examine any changes in personality traits as medical students progress to internship and specialty training.
In conclusion, observations of the personalities of medical students who were on the cusp of graduating to become doctors showed them to be more conscientious, agreeable and extroverted, and less neurotic than their non-medical peers at the university. They suggest that the selection process and curriculum at NUS Medicine would produce the right type of doctors. Finally, it would be interesting to observe the personality traits of students once again after they embark on their medical careers, to find out if their traits change in the course of clinical work.
